Abstract. 1H NMR measurement was performed for a single crystal sample of the organic Mott insulator κ-(ET)2Cu2(CN)3 with a nearly isotropic triangular lattice. The 1H NMR spectra and the spin-lattice relaxation rate, 1/T1, show no indication of magnetic transition down to 30 mK. However, the line shows a slight but gradual broadening accompanied with only a moderate increase in the spin-lattice relaxation rate, 1/T1, below 4 K. It suggests a possible change of spin dynamics of the frustrated quantum spins.
INTRODUCTION
Spin frustration is of interest in solid state physics, since it may break long-range spin ordering and bring out rich phenomena such as spin liquid state with large quantum fluctuations [1] . The quasi-two dimensional organic conductors inherently having triangular lattice structure can be models of the spin liquid. For instance, the electronic structure of κ-(ET) 2 X which has afforded many high T C superconductors is described as a frustrated triangular lattice consisting of ET dimer units. In fact, no indication of long-range magnetic order was observed in the 1 H NMR spectra of the isotropic triangular lattice compound, κ-(ET) 2 Cu 2 (CN) 3 , which suggests realisation of the spin liquid state [2] . In this paper we briefly discuss the spin dynamics of κ-(ET) 2 Cu 2 (CN) 3 at low temperatures based on the 1 H NMR results.
EXPERIMENTS
The single crystals of κ-(ET) 2 Cu 2 (CN) 3 were obtained by electrooxidation of ET in a solution of KCN, CuCN and 18-crown-6 ether, which affords the Mott insulator exclusively [3] . The 1 H NMR experiments were carried out on the Cu 2+ free single crystal, since the presence of a small amount of Cu 2+ may give extrinsic behaviour of 1/T 1 . The 1 H NMR spectra were obtained from the solid echo signals. The magnetic field of 2.2 T was applied normal to the conducting plane.
RESULTS AND DISCUSSION
Figure 1 (a) shows the temperature dependence of 1/T 1 . It decreases gradually with lowering temperature and rather steeply below 10 K, implying the depression of spin excitation. However, the * Corresponding author: Y. Shimizu, e-mail: yasuhiro@kuchem.kyoto-u.ac.jp decrease turns around below 4 K. The low-temperature behaviours of 1/T 1 and the line width of the 1 H NMR spectra are shown in Fig. 1(b) . The line width is nearly temperature-independent but shows a [4] . However, 1/T 1 does not show the critical divergence of the magnetic transition below 4 K and the relaxation curve of the nuclear magnetisation is fitted to single exponential function above 1 K as shown in Fig. 2 . Therefore, it is unlikely that that the long-range magnetic order occurs below 4 K. It is noted that 1/T 1 shows a slight increase below 4 K, where the line width starts to increase. The results imply that the spin fluctuation becomes slow below 4 K.
The relaxation curves, however, gradually bends below ~0.5 K and 1/T 1 rapidly decreases as shown in the right panel of Fig. 2 . It indicates the spatially inhomogeneous distribution of the spin excitations which is suppressed with decreasing temperatures. The non-single exponential behaviour at low temperatures probably originates in the small amount of impurities or crystal defects that disturb the singlet pairing of the quantum spin liquid. The similar behaviour was observed in the slightly Mg doped CuGeO 3 , where a tiny amount of impurities changes the spin excitation in a macroscopic scale and 1/T 1 decays with a power law of temperature [5] . The relaxation curve in Fig. 2 can be fitted be the sum of two exponential functions rather than the stretched exponential. It indicates that there are two main phases with different spin excitations. Although the nature of the inhomogeneity is not clear at present, it is noted a more impure crystal including Cu 2+ (0.2%) has larger fraction of the longer T 1 , which may suggest that the impurity spins lock the fluctuations in the degenerate spins
CONCLUSIONS
The 1 H-NMR measurement of κ-(ET) 2 Cu 2 (CN) 3 showed that long-range magnetic order was remarkably suppressed by the spin frustration, but inhomogeneous spin excitation is present at low temperatures.
